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AUSTRALIA 
Patents Act 1990 

PROVISIONAL SPECIFICATION 
for the invention aititled: 

"BORING MACHINE" 

The invention is described in the foUowing statement: 
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TITLE: BORING MACHINE 

FIELD OF THE INVENTION 

5 This invention concerns micro-tunnelling machines of type used to bore underground 
drainage passages. 
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BACKGROUND OF THE INVENTION 

Infill housing frequently requires the provision of services which cross boundaries and 
which must be precisely located. When the drainage is one of the services, the fall or 
5 incline must be incorporated into the final selected direction. Additionally, where line 
of sight is available to find the radial angle from the bore entrance to the target site, 
optical instruments provide accuracy. If an obstruction is encountered, an excavation 
may be needed to investigate. Alternatively the change in direction is planned. Every 
effort is made to reduce the expensive boring stage to a minimum. The use of laser 
10 technology by drainers is well established, but laser guided micro-tunnelling machines 
are expensive and not widely used. 

SUMMARY OF THE INVENTION 

1 5 The apparatus aspect of this invention provides a guidance system for the boring head of 
a micro-tunnelling machine of the type which bores in a selected direction and inclination 
using laser beam guidance having the endmost part of the drive to the boring bit 
adjustable in two directions at 90** wherein, 

20 the endmost part of the drive has a target for the laser beam, means to convey an image 
of the target and the laser strike position thereon to an operator situated remotely from 
the boring head and input means for the operator to adjust the direction of the endmost 
part of the drive. 
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Me»s«,c0«vey*.«nag.maybeavid«,c^er.-n.eurg.tmaybeas«r6ceagains. 
„hich*e laser =anb.s«nmoon«astTh.Urge.m.yhav»as«i« of co.««.tfcrings. 

c^^or «,ui«.en, martdngs .o help the opener «, ce„« U.e direction of U.e 

boring bit. 

TT,evideocam«amay«,.plyacontinuo«sig«l«..«oni.ora.tt.ebo«en«nocora, 
.con«nieo.locaUon.I.is usual for*eope,ation»«quireU«preaenceofan.p.ra.or 

«, add drive e«eosi«» «. bore sttrng. I. is drcrefor. economic » have *e ope«.or 
guide toe bit in beweea in.ennitt«.. stting .x«nsions. During U.e fitting of an add-on 
10 drive unit, the bit is not revolving. 

Theinpu.meansfora.eop.ra«>rmaybeswiUh.swhichcon«old.eadjus.orswhich.c. 
„„tt.edrivesh.ftmumallyat90-.Theswi«=hesmaybeindivid.al.bu.preferablyd>ey 

grouped together as sUde controls, but more preferably as a joystick. 



are 
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The adjustmentof drive shaftdirecdonmay be achi.v«lbyhydrauUcpressuresuppUed 
by the water feeding the ftashing operation of die boring bit 

Control of waterflow to the hydraulics may be by solenoid operated valves. TOs is 
20 convem«>.ifd«hydrauUcramsandthevaW.s,regroup«.togedt.rind.eboringhead 

making itnecessary to supply the head withawater feed conduit low voluge.le^.1 

leads and a large bore slurry removal conduit The moving parts may therefore be 
reducedtothedriv. shaft. toeassociatedramsanddteboringbit This layoutsimplifies 

andcheapensthecons.r«cdonof*emachine.Itisn„.o.erous,owatchU,emonitorand 
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unless changes in «.e subsoil occur. The n«chine-s static base is insuUcd in O-e 
ptt and its ^dia, dixecdon. ie. NSEW. is selected and .he«after *e ftame is locked m 
position. ThesUdingframeassun^sthedi^ctionofthestaticbase. Thedi«ctionof.he 
5 in,»sed on the boring head is unchanged during the addition to the string of the 

add-on drive sections. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 Oneembodimentofthcinventionisnowdescribedbywayofexamplewith^^^^^^ 
the accompanying drawings, in which:- 

Figure 1 is a side view of the machine. 
15 FigwelisaplanofthebaseandthesUdableframe. 

Figure 3 is a side sectional view of the boring head. 
Figure 4 is an end section of tiie boring head in Figure 3. 

20 

Figure 5 is a cut away view of the head shown in Figure 3. 
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DETAILED 



-5- 

DESCBIPTION WITH RESPECT TO THE DRAWINGS 



Ref«™gn.w«.U.edrawing3.«nceU>.mainexcavatio„andthc.^e.exc.v^onhav. 
be«>n«lett«dir«tion.nddepthofU»boreis«UbUshedbyd«ml.ymgpra«ice.The 

5 m»n excavation pi. acoommoda^s *e steel rails 2 of ttie base Same. The rails are 
joined by brace 6 which conucu ihe steel pUt. sh««e,ing 8 lining *e pi.. The base 
ftame has lugs 10whicheK«ndonbo*sid.s,ow.rdU.esideoffl.epi. and jacks 12 are 
i^U, position ft.ft.meradi.Uy. In«ldition,U.eb.seftamehasagro>mdjack 14 
,0 adjus. its inchnation. Once insUUed and «lj«s«d. fl.e r.ils remain sutic. 

10 

A sliding ftame 15 engages ti« raiU. The sUding direction confonns «. ti» direction of 
U..b.s. ftame ,ndti.=reforeis.lign«iwiti.tt..bore path. A r«rac«bl. drilUng ftame 
,6 sKdes on tiie sUding ftame 1 5. A laser gen«a«,r 17 is moan.ed on s«el pla.e 8 
jus. above ti» base ftame. The laser beam 18 is adjus«d » reach ft. r«,uir«i poin. a. 
,5 ft..arge.si.e. This a^ngemen. is s.andard drain layer' s.echnology. The sUding ftame 
has a hydraoUc motor 1 9 which is supplied by a pump (no. shown) and loc««l near ft. 
pi, (by co»lui« 20). Th. mo»r driv.s a shaft coupling 22 which is loca.«l above ft. 
slurrypipe24.whichdischargesfteslu.ryftomfteb«ingoperation»alargecapaci.y. 

vacuum vessel (50001) on a tiuck (no. shown). The vacuum ti.be coupling 26 Ues 
20 a.ongsideftedrivecoupling22. Apairoffe«lrams28com»c.«lbetive»ftesUding 
fta„.e MandftedriUingftam. 15 push fte drilling ftame in ft. feed direction and r«rac. 

i. «> ft. START position. Th. sUding ftam. is locked in position in ft. base ftam. by 
,ockingpins30(seeFigure2)whichenterhores32infterails.Avideomoni«,r34and 

a contiol console 36 are moun«d onpar. of fte slidmg ftame in fton. of ft. opera.ors 
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Refemngnow»Figures3.3A^4>.boringheadcomprisesacylmdric>l.steelpl..e 
Shen40whichh.sarem.v3blecov.r42. The filing end ha, aumon 44 for *e vacuum 
5 hose and a umon 46 for *e drive shaft which couple to fl.e corresponding pare on 
Sliding frame »»J .o fte add.<m «ct«^on units (no. shown) which drainage con«c»rs 
Utilise in the existing art. 

A bearing box 50 of fte drive shaft 52 is centrally supposed a. the trailing end. The 
, 0 universal coupling 54 is locat«l adjac«>t the bearing box and the drive shaft extends to 
theleadingendof*.headandbeyondto.h.boringbit56.Thesp.cebehindtheboring 
bitiss«bject»it.thevacuumg«Kra.edby.he.ruckmountedinstalIad«."nd.heslu,ry 
formedduringboringent.rsan,p«««58i«theleading«»lotthesh.Uandisremoved 
continuously. The water which helps to form the slurry is carried through the sheU by 
15 conduit 60. The water otters the drive shaft 52 vU rotary coupling 62 which takes the 
water through a coaxial passage to multiple outtets 63 in the boring bit 64. 

The shaft is ^ to waggle in order to correct the bore direcdon. The shaft aperhue 65 
tt^ughwhichtheshaftprojectsissufficientlylargetopermitU-cfangularmovemeot 

20 togress of slurry is prevented by seal 66. The adjustment of direcdon is achieved by 
suspending the shaft ftom two suspension points 67. 68 via a pair of double acting rams 
70. 72 which are fixed to shaft sleeve 74. Between the rams is a Ugh. reflecting, 
aluminum targe. 76 showing several concentric rings. The rams are each served by 
conduit 78. 80 fiomco.nmonm»ns water supply 82. Twin valve assemblies 84. 86. 88. 
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,0 control w«er input «, U,e r»ns and w«er exi. fton, *e «ns which cxhaus. in» U.. 
<Wn 92. AS *. cxhaus. wa»r iion. *e is only a small intemuKen, volume. « 
drains into the excavated ground. 
5 Videocam«a94ill«mina«sandshooufte«rge,conanuouslya„dsends.s,^..«.e 

moni»r. If*, bit n.«ls «, rise or fiUU boU. rams ex.«.d or re«c. equaUy. If*, bi. 
needs«,mov.LEFTorRIOHT.oneramex.endsas*.o*«r.mdr,ins.Th.sol»oid 

operator valves op«a.«J on 24v do ftom a joystick conttol on *e console. 
10 We have found the advantage of the .bov.embodim«.t to b.:- 

1. Ram adjusm.^. of the shaft direction using feedwater pressure is easy «.d 
economical to build and repair, 

,5 2. Camm reporting ofdi.ection.1 accuracy is reliable and utiUsesop«a«.r time 
which must be paid for anyway. 

«3. confining the electronics to a camera and monitor allows the operation in 
locations without diagnostic and repair facilities. 
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claims, illustrations, photographs and drawings, if any. form part of the disclosure 
of «us specification as does the de^ption. claims. iUustrations. photographs and 
drawings of any associated provisional or parent specification or of any priority 
document, if any. all of which are imported hereinto as par, of ti>e record her»f. 
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Finallyitistobeunderstoodthat various alterations, modificati^^^ 

be incoiporated into the various constructions and arrangements or parts without 

departing from the spirit and ambit of the invention. 

5 Dated this 5* day of December, 2002. 

SANDERCOCK & COWBE 

PATENT ATTORNEYS FOR 

ROD DAVIES INFRASTRUCTURE PTY. LTD. 

10 
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